1. Introduction
===============

Breast cancer is the most common malignancy and is the second cause of mortality from cancer in the adult female population. It is a hormone-dependent disease, and the age of menarche, first pregnancy, and menopause have a major effect on its incidence ([@b1-epj-09-5494]). The risk of breast cancer is one per eight women, and its lifetime risk is 12.5% ([@b2-epj-09-5494]). In addition, female-to-male incidence rate ratio of breast cancer is 150/1. The early diagnosis, size of the tumor and its spread, and the lymph node involvement at the time of diagnosis play an important role in choosing the type of surgery and further treatments for these patients ([@b3-epj-09-5494]). Breast cancer in Iranian women occurs about a decade earlier than it does in women from developed countries. In Iran, the prevalence rate of breast cancer is 120 per 100,000 cases, and its incidence rate is 22 per 100,000 cases. The highest incidence rate of breast cancer is found in 40- to 49-year-old women, so that about 23% of cases of breast cancer in Iran are diagnosed at ages lower than 40 years ([@b4-epj-09-5494]). Also, the mean of tumor size is more than 2 cm in 72% of Iranian women, and the lymph node involvement at the time of diagnosis is observed among 63% of them, which represents the high risk of advanced breast cancer incidence in Iranian women ([@b1-epj-09-5494]). Considering the high risk of advanced breast cancer in Iranian women and the fact that the age range of patients with breast cancer is low (between 40--49), early diagnosis and determination of the exact size of the tumor before surgery are crucial in choosing the appropriate treatment plan ([@b1-epj-09-5494]). Biopsy is the standard and definitive diagnostic method of breast malignancies; however, patients typically avoid this method due to its aggressive nature. Ultrasonography and mammography are two common noninvasive tests for breast examination that are used for screening (mammography) and detection that leads to increased survival rate ([@b5-epj-09-5494]). Screening combined with mammography leads to reduced rate of breast cancer mortality by 22% in women over 50 years of age, and 15% in women aged between 49--40 years. Nonetheless, mammography sensitivity is strongly affected by breast density, and sensitivity of mammography reduces as a result of increasing breast density by 30% to 48% ([@b6-epj-09-5494]). Ultrasonography and mammography play an important role in early diagnosis of breast cancer and reducing its mortality rate. Additionally, these modalities are available and affordable for most patients. Sensitivity of ultrasonography and mammography is different in various studies and sources. Therefore, the increasing incidence rate of breast cancer as a major healthcare problem, as well as its early diagnosis and treatment, can significantly affect the clinical course and prognosis. Breast cancer is one of the most common malignancies among Iranian women; however, the epidemiological aspects of breast cancer are not clear among Iranian women ([@b7-epj-09-5494]). Although there are ample studies assessing the frequency of breast cancer in Iran ([@b4-epj-09-5494], [@b8-epj-09-5494]), none of them has compared the mammography and ultrasonography findings with pathology results in patients with breast cancer in East Iran. This study aimed to compare the mammography and ultrasonography findings with pathology results in patients with breast cancer, who were referred to Imam Raza Hospital and private laboratories of Birjand, Iran, during 2012--2014.

2. Material and Methods
=======================

This descriptive, cross-sectional was performed using clinical records of 79 patients with breast malignancies, who were referred to Imam Reza Hospital and private laboratories of Birjand, Iran, from December 2012 to December 2014. The samples were chosen through census sampling. The patients with breast cancer whose ultrasonography, mammography, and biopsy reports were available were entered in this study. Lack of completed and signed consent or one of the required reports (ultrasonography, mammography, and biopsy) was the exclusion criteria. After approval of the experimental design by the University Research Council and Ethics Committee of Birjand University of Medical Sciences, a letter of permission was received from the relevant authorities. Then, the required arrangements in order to refer to the laboratory centers were done to implement the action plans. A checklist containing patient's name, code, age, ultrasonography results (positive, suspected of negative, the presence or absence of calcification, and the number of lymph nodes), mammography results (positive, suspected of negative, the presence or absence of calcification, and the number of lymph nodes), and pathology reports (histopathological type of lesion, the presence or absence of necrosis, calcification, vascular involvement, and the number of lymph nodes) was prepared. The results of ultrasonography and mammography were compared with those of pathology, as the gold standard mean and standard devotion were performed using SPSS Version 21. P-value less than 0.05 was considered significant. The study protocol was approved by the Ethics Committee of Birjand University of Medical Sciences. The obtained data were only used for research purposes, and all the principles of confidentiality were respected.

3. Results
==========

The results showed that 32.5%, 45.5%, and 32.1% of the patients were younger than 40, between 41 and 60, and above 61 years of age, respectively. The mean age of the patients was 46.94 ± 11.76 years, and their age range was between 26 and 85 years. Additionally, 74.7%, 16.5%, and 7.6% of the patients had ductal, lobular, and mixed carcinomas, respectively. It was found that 1.3% of the patients had infiltrating ductal carcinoma, and three cases had invasive mucinous. Moreover, 72.5%, 24.6%, and 2.9% of the cases were stage 2, 3, and 1 of breast cancer, respectively. The results indicated that the right breast was involved in 44.9% of the patients, while the left breast was involved in 53.8% of the cases. In addition, both breasts were involved in 1.3% of the patients. The results demonstrated that the central area was involved in 16.5% of the patients. The internal upper, upper external, lower internal, and lower external of breast were involved in 16.5%, 2.5%, 73.4%, 5.1%, and 2.5% of the patients, respectively. The ultrasonography, mammography, and biopsy findings are shown in [Table 1](#t1-epj-09-5494){ref-type="table"}. According to [Table 1](#t1-epj-09-5494){ref-type="table"}, the results of ultrasonography in 97.5% and 2.5% of the patients were positive and false negative, respectively. Also, the mammography results were positive and false negative in 98.7% and 1.3% of the cases, respectively. The mean number of nodes involved in the pathologic assessment was 1.32 ± 2.79, and the number of involved nodes ranged between 0 and 12. This value was 1.02 ± 2.04 in ultrasonography, which ranged between 0 and 10 nodes. In addition, the mean number of nodes was 0.83 ± 2.02 in mammography and ranged between 0 and 10 nodes.

4. Discussion
=============

The results of the present study showed that the majority of the patients were in the 40- to 49-year-old age group. Similar to our study, the age range of patients with breast cancer was between 40 and 49 years (mean: 47 years) in a study by Harirchi et al. ([@b4-epj-09-5494]). This result is in agreement with other studies conducted in Iran ([@b7-epj-09-5494], [@b9-epj-09-5494]--[@b11-epj-09-5494]). In our study, ductal carcinoma, lobular cancer, and complex cancer were the most common types of breast cancer, respectively. Quite in line with our study, ductal carcinoma was found to be the most common type of breast cancer in other studies carried out in Iran and other countries ([@b7-epj-09-5494], [@b9-epj-09-5494]). The majority of our patients had stage 2 breast cancer. In accordance with our study, Harirchi et al. reported that about 96% of the patients had stage 2 breast cancer ([@b9-epj-09-5494]). According to our study, mammography and ultrasonography results were positive in the majority of breast cancer patients, and these results were false negative in a small percentage of them. Similar to our study, the obtained results of Farokh et al. showed that ultrasonography was a certain diagnostic test for detecting breast cancer in patients with high density breasts (stage 3 and 4), and mammography was more accurate than ultrasonography in determination of the size of tumor before surgery ([@b12-epj-09-5494]). The sensitivity and specificity of ultrasonography was compared with mammography findings and clinical examination in a study by Shafiee et al. According to that study, the sensitivity and specificity of ultrasonography were higher than mammography examination (25.8% and 71.9% vs. 5% and 7.1%). Therefore, mammography was not a reliable diagnostic test in diagnosis of breast cancer ([@b13-epj-09-5494]). In a study by Gharekhanloo et al., the mammography results were negative in 14.3% of patients because of high density of the breast. For this reason, mammography is the preferred modality in screening breast cancer. Considering the incidence of breast cancer at a comparatively young age and dense breast in these ages, ultrasonography is recommended as an additional test in patients of a lower age group to increase diagnostic sensitivity ([@b14-epj-09-5494]). In our study, the sensitivity and specificity of mammography were calculated to be 73% and 55%, and the rate of false negative was 17.27%. In a study by Haghighatkhah et al., the sensitivity and specificity of ultrasonography were 99% and 70%, respectively, and the rate of false negative was 17.68%. In addition, that study showed a significant difference between the sensitivity of ultrasonography in diagnosis of breast cancer and age and previous history of breastfeeding and pregnancy. Therefore, the most important factors influencing the sensitivity of ultrasonography in the diagnosis of breast cancer are age, previous history of breastfeeding, and pregnancy ([@b5-epj-09-5494]). The sensitivity and specificity of color Doppler sonography and power Doppler in differentiating benign and malignant lesions were assessed in a study by Ahmadinezhad and colleagues. The results showed that the sensitivity and specificity of ultrasonography in the diagnosis of malignant tumors were 73% and 82%, respectively. In that study, sensitivity of ultrasonography was lower than that of mammography. Therefore, ultrasonography cannot be employed as a full screening test and can be applied as a complementary test to differentiate benign and malignant lesions and to avoid unnecessary biopsies ([@b15-epj-09-5494]). The results of studies conducted in Iran were similar to those of other countries. The sensitivity of mammography and ultrasonography in the diagnosis of nonpalpable cancers was evaluated by Leconte et al. The findings indicated that the sensitivity of mammography and ultrasonography were 69% and 88% in stage 1--4, 80% and 88% in stages 1 and 2, and 56% and 88% in stages 3 and 4, respectively. Mammography is more effective in diagnosis of nonpalpable cancers in stage 1--4 than ultrasonography but not in stages 1 and 2 ([@b16-epj-09-5494]). Sickles et al. study demonstrated that ultrasonography is not an acceptable substitute for mammography in diagnosis of breast cancer ([@b17-epj-09-5494]). A study reviewing all the studies performed from 1999 to 2009 showed that magnetic resonance imaging is more effective than ultrasonography, mammography, and clinical examination in diagnosis of residual tumors after chemotherapy and accurate assessment of the extent of carcinoma ([@b18-epj-09-5494]). Another advantage of magnetic resonance imaging is its lower costs, as compared with those for mammography and ultrasonography ([@b19-epj-09-5494]). However, it cannot substitute mammography due to its low specificity ([@b18-epj-09-5494]). The possible caused by biopsy and other complementary tests in women without breast cancer is one of the main concerns about screening. According to a study by Berg et al., the majority of screen-detected invasive breast cancers were node-negative, and the risk of false positives decreased significantly by sonographic screening along with mammography and magnetic resonance imaging ([@b20-epj-09-5494]).

5. Limitations and Recommendations
==================================

This retrospective study was performed by gathering data from medical records of patients; thus, careful examination of the patients in terms of pregnancy, lactation, or the use of hormonal pills during imaging or pathological sampling was not possible. Therefore, performing further prospective studies evaluating the main factors affecting breast tissue such as pregnancy and hormonal drugs, as well as determining the treatment methods and the rate of patients responding to the treatment, is recommended to provide more information about the disease.

6. Conclusions
==============

This study showed that mammography is the preferred modality in screening breast cancer patients. Given that the sample population used in this study was aged less than 35, the use of complementary tests such as magnetic resonance imaging and ultrasonography is suggested for diagnosis of malignant and benign lesions in cases with high breast density, increasing the speed of detection, and also reducing the costs, especially in high-risk women.
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Obtained results of ultrasonography, mammography, and biopsy

  Diagnostic methods     n          \%                
  ---------------------- ---------- ---------- ------ ------
  Mammography            Result     Benign     1      1.3
  Malignant              34         43                
  Suspicious             42         53.2              
  Calcification          Positive   3          3.8    
  Negative               76         96.2              
  Lymphadenopathy        Positive   20         25.3   
  Negative               59         74.7              
  Ultrasonography        Result     Benign     2      2.5
  Malignant              21         26.6              
  Suspicious             56         70.9              
  Calcification          Positive   9          11.4   
  Negative               70         88.6              
  Lymphadenopathy        Positive   25         31.6   
  Negative               53         67.1              
  Biopsy                 Necrosis   Positive   20     25.6
  Negative               58         74.4              
  Vascular involvement   Positive   63         79.8   
  Negative               16         20.3              
  Calcification          Positive   17         21.5   
  Negative               62         78.5              
  Lymphadenopathy        Positive   23         29.1   
  Negative               56         70.9              
